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CLAIM + DETAILED DESCRIPTION 

[Claim(s)l 

[Claim 1 1 a lactic acid residue - 80-lOOmol % - [ polyester / biodegradable / whose Tg 
It contains, among those the molai* ratios (ratio of length to diameter) of L- lactic acid and 
D-lactic acid are 1-9, and is 35-60 degrees C / whose reduced viscosity (etaSP/C) is 0.4 - 
1.5 dl/g / (A) ] Biodegradable ink characterized by containing an ink pigment (B) and a 
solvent (C). 

[Claim 2] Biodegradable ink according to claim 1 which the residue of oxyacid other than 
lactic acid, succinic acid, propylene glycol, or glycerol contains in biodegradable 
polyester (A). 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to biodegradable ink. It is related with the 
biodegradable ink which uses biodegradable polyester as a binder for ink in more detail. 
[0002] 

[The conventional technology and Object of the Invention] From the rise of the 
consciousness to an environmental problem in recent years, development of the goods 
using a natural material or a biodegradable synthetic material is performed briskly. For 
example, with the label printed on the biodegradable film, use of the ink of 
biodegradability is needed. However, the binders for ink currently used conventionally 
are urethane system polymer, acrylic polymer, aromatic series system polyester, etc., and 



these do not have biodegradability. Then, an appearance of the ink which has 
biodegradability is desired. 

[0003] The purpose of this invention is to offer the biodegradable ink which has the 

outstanding ink performance and biodegradability. 

[0004] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above- 
mentioned purpose should be attained, this invention persons found out the biodegradable 
ink shown below, and completed this invention. 

[0005] namely, this invention — a lactic acid residue — 80-lOOmol % — [ it contains 
among those / molar ratios / the molar ratios (ratio of length to diameter) of L-lactic acid 
and D-lactic acid are 1-9, and ] It is related with the biodegradable polyester (A) whose 
reduced viscosity (etaSP/C) is 0.4 - 1.5 dl/g and whose Tg is 35-60 degrees C, and the 
biodegradable ink characterized by containing an ink pigment (B) and a solvent (C). 
Moreover, this invention relates to the above-mentioned biodegradability ink which the 
residue of oxyacid other than lactic acid, succinic acid, propylene glycol, or glycerol 
contains in biodegradable polyester (A). 

[0006] Biodegradable polyester (A) in this invention is a bottom type. [0007] 
[Formula 1] 

I 

-0-C-CO- 

[0008] the lactic acid residue come out of and expressed ~ 80-100mol% of the whole 
polyester concerned — to contain is required and it is 85-95mol % preferably. Less than [ 
80 mol % ], good biodegradability and paint film physical properties are not acquired. 
[0009] Moreover, it is required for the molar ratios (ratio of length to diameter) of L- 
lactic acid and D-lactic acid to be also 1-9, and it is 1-3 preferably. When ratio of length 
to diameter exceeds nine, the solubility of the polyester concerned to a use solvent (C) 
worsens, and it becomes impossible to use it as a binder for ink. Raw material cost 
becomes it high that ratio of length to diameter is less than one (D-lactic acid is 
superfluous). In addition, as lactic acid, both L-lactic acid D-lactic acid and DL-lactic 
acid can be used. 

[0010] The compound which has biodegradability, such as oxyacid other than lactic acid, 
succinic acid, propylene glycol, or glycerol, for example besides lactic acid can be used 
for the biodegradable polyester concerned. In this case, copolymerization of lactic acid 
and the compound concerned can be carried out, and biodegradable polyester can be 
obtained. Moreover, one sort or at least two sorts or more of the compound concerned 
can be used, in addition, the residue of a compound which has the above-mentioned 
biodegradability other than lactic acid ~ less than 20 mol % of the whole polyester ~ 0% 
is sufficient although it can contain. 

[001 1] As oxyacid other than lactic acid, for example Caprolactone, glycolic acid, 2- 
hydroxy isobutyric acid, 3-hydroxybutyric acid, 4-hydroxybutyrate, a 16-hydroxy 
hexadecane acid, 2-hydroxy 2-methyl butanoic acid, 10-hydroxy stearic acid, malic acid, 
citric acid, gluconic acid, etc. are mentioned. 

[0012] The reduced viscosity (etaSP/C) of the biodegradable polyester concerned needs 
to be 0.4 - 1.5 dl/g, and is 0.5 - 1.2 dl/g preferably. If it is within the limits of 0.4 - 1.5 



dl/g, good coating aptitude and paint film physical properties will be acquired. Reduced 
viscosity can be adjusted by changing the polymerization time of polyester, 
polymerization temperature, and the grade of a reduced pressure, for example (when 
making it polymerize, decompressing), or changing the amount of the alcoholic 
component used as a copolymerization component. In addition, the reduced viscosity 
concerned is 25 degrees C in the sample concentration of 0.125g / 25ml, measurement 
solvent chloroform, and measurement temperature, and is the value measured using the 
Ubbelohde viscosity pipe. 

[0013] Furthermore, Tg (glass transition point) of the biodegradable polyester concerned 
needs to be 35-60 degrees C, and is 40-50 degrees C preferably. If it is within the limits 
of 35-60 degrees C, good paint film physical properties (blocking resistance etc.) will be 
acquired. Tg can be adjusted by changing the rate of the copolymerization component of 
polyester, for example. In addition, the Tg concerned is the value measured by the DSC 
(differential scanning calorimeter) method. 

[0014] It is not limited especially as the manufacture method of the biodegradable 
polyester concerned, but a well-known method can be used conventionally. For example, 
fusion mixing of lactide which is the dimer of lactic acid, and the compound which has 
said biodegradability other than lactic acid is carried out. The method of carrying out 
heating ring opening polymerization using well-known ring-opening-polymerization 
catalysts (for example, octylic acid tin, aluminium acetylacetonato, etc.), the method of 
performing the direct dehydration polycondensation by heating and reduced pressure, etc. 
are mentioned. Moreover, the biodegradable polyester concerned can also be 
manufactured as mentioned above only using lactide which is the dimer of lactic acid. 
[0015] As an ink pigment (B) in this invention, especially if usually used, it will not be 
limited, for example, titanium oxide, calcium carbonate, barium sulfate. Synthetic Ochre, 
iron oxide red, carbon black, aluminium powder, mica, titanium powder, etc. will be 
mentioned. One sort or at least two sorts or more of these can be used. 
[0016] As a solvent (C) in this invention, methyl ethyl ketone, ethyl acetate, toluene, 
isopropyl alcohol, etc. are preferably used from points, such as the solubility of 
biodegradable polyester, workability, and a rate of drying. One sort or at least two sorts 
or more of these can be used. 

[0017] [ the loadings of each above-mentioned component in the biodegradable ink of 
this invention ] It is the ink pigment 50 - 1000 weight parts, a solvent ICQ - 2000 weight 
parts preferably to a biodegradable polyester 100 weight part, and they are the ink 
pigment 100 - 800 weight parts, a solvent 200 - 1800 weight parts more preferably. 
[0018] Moreover, cross linking agents, such as polyfunctional isocyanate, polyfunctional 
epoxy, and melamine, a pigment agent, a viscosity controlling agent, etc. can be blended 
with the biodegradable ink of this invention if needed besides the above-mentioned 
component. 

[0019] As the manufacture method of the biodegradable ink concerned, conventionally, 
especially if it is a well-known method, it will not be limited. For example, biodegradable 
polyester can be dissolved in a solvent, an ink pigment can be blended with this, and 
biodegradable ink can be manufactured by the method of making it distribute using a ball 
mill, a paint shaker, etc. 

[0020] The biodegradable ink of this invention is widely used for the printing label which 
used the biodegradable film as the base material, for example. 



[0021] 

[Example] Although a work example is given to below and this invention is explained to 
it in detail, this invention is not limited to these. 

[0022] Work-example IL-lactide lOOg, DL-lactide lOOg, and octylic acid tin 50mg was 
added in the flask, heating ring opening polymerization was carried out at 190 degrees C 
under nitrogen-gas-atmosphere mind for 1 hour, and Polyester A was obtained. Next, the 
above-mentioned polyester lOOg was dissolved in Toluene 200g, it mixture-dispersion- 
ized in lOOg of titanium oxide, and a ball mill, this was diluted with lOOg of ethyl acetate, 
and white ink was obtained. 

[0023] Work-example 2L-lactide lOOg, DL-lactide lOOg, Caprolactone 20g, Glycerol 
0.5g, and octyhc acid tin 50mg was added in the flask, heating ring opening 
polymerization was carried out at 190 degrees C under nitrogen-gas-atmosphere mind for 
1 hour, and Polyester B was obtained. Moreover, white ink was obtained like the work 
example 1. 

[0024] Comparative example IL-lactide lOOg, DL-lactide lOOg, Caprolactone 20g, 
propylene glycol 3g, and octylic acid tin 50mg was added in the flask, heating ring 
opening polymerization was carried out at 190 degrees C under nitrogen-gas-atmosphere 
mind for 1 hour, and Polyester C was obtained. Moreover, white ink was obtained like 
the work example 1. 

[0025] Comparative example 2L-lactide lOOg, DL-lactide lOOg, Caprolactone 200g, and 
octylic acid tin 50mg was added in the flask, heating ring opening polymerization was 
carried out at 190 degrees C under nitrogen-gas-atmosphere mind for 1 hour, and 
Polyester D was obtained. Moreover, white ink was obtained like the work example 1. 
[0026] White ink was obtained like the work example 1 using Byron RV103 (made by 
Toyobo Co., Ltd.) which are polyester resin of a comparative example 3 aromatic-series 
system. 

[0027] The presentation and physical properties of polyester which were used by the 
above-mentioned work example and the comparative example are shown in Table 1 . In 
addition, reduced viscosity is 25 degrees C in the sample concentration of 0.125g / 25ml, 
measurement solvent chloroform, and measurement temperature, and was measured 
using the Ubbelohde viscosity pipe. Moreover, Tg was measured by the DSC method. 
[0028] 
[Table 1] 
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1 0 0 
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1 . 2 


5 3 




9 4 
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0. 8 


3 8 




9 4 
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0. 3 


3 5 




6 1 


3 


0. 8 


1 0 



* 1 : r.u:LX^}\.±mtzM-t6fimmm<D^mm 

* 2 : L-?LSt/D-« 



[0029] Using the ink obtained by the example of experiment above-mentioned work 
example, and the comparative example, it printed on the polylactic acid film with the 
flexographic press, and the printing film was obtained. Evaluation of ink performance 
(printing nature, an adhesive property, ********.pj-oof) ^nd biodegradability was 
performed as follows using this printing fihri. In addition, about an adhesive property, 
********-proof, and biodegradability, it was considered as five-step evaluation, and 
expressed with 5 (very good)-l (poor). It is four or more practically. A result is shown in 
Table 2. 

[0030] ** Viewing estimated synthetically the blot of printing nature ink, the blur, the 
distributed state of the pigment, etc. 

The Scotch tape (the Nichiban Co., Ltd. make and 12mm in width) was stuck on 
adhesive printed matter, and it ground against it strongly 5 times with the thumb. The 
Scotch tape was pulled apart gradually, it pulled away from the middle rapidly, and the 
grade of exfohation of an ink coat was evaluated. Not to exfoliate is better. 
** The ********.pj.oof printing surface was scratched on tiptoe, the printing surface 
scratched, and the development of the crack was evaluated. How to scratch and twist a 
crack is good. 

** The biodegradable above-mentioned printing film lOcmxlOcm was put in into the 
composter (a bio-type waste disposer, Mitsui Home Co., Ltd. make "MAM"), and 
viewing estimated the form (grade of decomposition) of the sample seven days afterward. 
The larger one of the grade of decomposition is good. 
[0031] 
[Table 2] 
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[0032] 

[Effect of the Invention] The biodegradable ink of this invention has the outstanding ink 
perfomiance and biodegradability. 
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